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FOREWORD 

This Indian Standard ( Part 6 ) was adopted by the Bureau of Indian Standards on 14 September 1988, 
after the draft finalized by the Medical Glass Instruments and Appliances Sectional Committee had 
been approved by the Consumer Products and Medical Instruments Division Council. 

This part ( Part 6 ) of the standard is one of a series of methods of test for assessing the biological 
hazards of medical devices that directly contact body tissues or substances that are to be introduced 
into the body by means other than oral. 

The test in this standard has been selected to indicate the presence of pyrogenic substances in or on a 
device, although it is recognized that pyrogens of microbial origin will be detected, if present. 

In some cases, the pyrogenicity caused by gram negative endotoxaemia can be detected by the LAL test 
which can be employed as an additional test. This, however, does not exclude some of the requirements 
of the pyrogen test, particularly when LAL test is negative. 

This standard is proposed to be published in 12 parts. Other parts are as follows: 

Part 1 Terminology 

Selection of biological methods of test 

Method of testing by tissue implantation 

Method of test for systemic toxicity: Assessment of acute toxicity of extracts from medical 
devices 

Method of test for intracutaneous reactivity of extracts from medical devices 

Methods of test for sensitization: Assessment of potential of medical devices to produce 
delayed contact dermatitis 

Methods of test for skin irritation of extracts from medical devices 

Method of test for skin irritation of solid medical devices 

Method of test for dental materials 

Method of test for eye irritation 

Method of test for toxicity to cells in culture of extracts from medical devices 

Part 2 of this standard provides guidance on the selection of recommended methods of test for initial 
assessment of biological hazards in medical devices which has been referred to in this standard. 

In the preparation of this sta':dard, assistance has been derived from BS 5736 : Part 5: 1982 
'Evaluation of medical devices for biological hazards: Part 5 Method of test for systemic toxicity; 
Assessment of Pyrogenicity in rabbits of ex tracts from medical devices', issued by the British Standardit 
Institution, UK. 
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Indian Standard 



GUIDE FOR EVALUATION OF MEDICAL 
DEVICES FOR BIOLOGICAL HAZARDS 

PART 6 METHOD OF TEST FOR SYSTEMIC TOXICITY : ASSESSMENT 

OFPYROGENICITY IN RABBITS OF EXTRACTS FROM 
MEDICAL DEVICES 



I SCOPE 

1.1 This standard ( Part 6 ) describes a method of 
test designed to identify the presence of pyrogenic 
materials in or on medical devices. This method 
specifies measurement of the rise in body tempera- 
ture of rabbits during a period of 3 h following an 
intravenous injection of an extract of the device, 
prepared with pyrogen-free saline. 

1.2 This method of test is recommended for the 
initial assessment of devices in Categories A, Bi, C 
and El ( see Part 2 of this standard ): 

a) Category A — Those devices intended for 
long-term ( long-term covers a period from 
a few months to permanent use ) implanta- 
tion within the body tissue, for example, 
artery grafts and hip prostheses; 

b) Category B^ — Those devices intended for 
long-term ( long-term covers a period from 
a few months to permanent use ) or repeated 
contact with mucosal surfaces, for example, 
contraceptive devices; 

c) Category C — Those devices intended for 
short-term C short-term covers a period from 
a few minutes to several weeks continuous 
use ) use within the body or in contact with 
the mucosal surfaces, for example, tracheal 
tubes, urinary catheters and intravenous 
cannulae; 

d) Category E^ - Those devices intended to 
contain or administer substances, including 
blood, that are introduced paranterally into 
the body, for example, blood bags, hemo- 
dialysis equipment, intravenous administra- 
tion sets and kits and hypodermic syringes. 

2 DEFINITIONS 

For the purpose of this standard, the following 
definitions shall apply. 

2.1 Final Product 

Medical device in its ready-for-use state. 



2 . 2 Initial Temperature 

The mean of two temperatures taken at a 30 
minutes interval in the 40 minutes preceding 
injecting of the extract. 

2.3 Maximum Temperature 

The highest temperature recorded in 3 hours 
following the injection of the extract. 

2.4 Medical Device 

Any item used in medical treatment, diagnosis or 
contraception, not intended to have a pharmacolo- 
gical action on the body. 

2.5 Pyrogen 

A fever producing substance. 

2.6 Response 

The difference between the maximum temperature 
and the initial temperature of each rabbit. 

2.7 Summed Response 

The sum of responses of the rabbits selected for 
the main test. 

2.8 Test Material 

The final product or sample of final product that 
is to be tested. 

3 ANIMALS AND HUSBANDRY 

3.1 A minimum of three healthy adult rabbits of 
either sex, weighing not less than I'S kg each, 
shall be used ( ^c'c^ 5.3.1 ). 

3.2 The animals shall be housed individually in an 
area of uniform lempcralurc, controlled to within 
-h3'C, and kept free from disturbances likely to 
excite them. 

3.3 The animals shall have free access to food 
and watcr^ except as specified in 5.3.2 and 5.3.3. 
The diet shall not contain antibiotics. 
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4 PREPARATION OF EXTRACTS 

4.1 Sterilization and Handling of Test Material 

4.1 ,1 Pyrogen-free glassware, syringes and needles 
shall be used throughout the test procedure. 

4.1.2 Test material that is, pre- sterilized ( refers to 
devices obtained from the manufacturer or 
supplier sterilized ) shall be handled asepticrJly 
throughout the extraction and test procedure. 

4.1.3 Test materiel that is normally supplied non- 
sterile but is sterilized before use shall he sterilized 
before the extraction procedure and handled 
aseptically throughout the extraction and lest 
procedure. 

4.1.4 Test material not required to he sterile in 
use shall either be prepared as spectiicd in 4.1.3 or 
if such devices cannot be sterilized, the extraction 
procedure shall he carried out at i^ct less than 
60''C to niiniinize bacterial growth, and ihe extracts 
obtained shall be sterilized before administration. 

4.2 Extractant 

Pyrogen-frcc sterile saline solution containing 
9 g/1 sodium chloride shall be used. 

4.3 Principles of Extraction 

4.3.1 The test material shuil be representative of 
the linal product. 

4.3.1.1 To achieve this, the test material may 
consist of one or mere intact devices or, if more 
appropriate, may consist of small pieces of the 
iinal product. For large multicomponcnt dcvjccs 
(for example, dialysis units or membrane oxygena- 
tors ), it may be appropriate to separately test the 
individual components of the device. 

4.3.2 If possible, the volume of extractant selected 
should be such that it pcrniili nijcclion into a 
Single rabbit of not ic^s than 90 percent of the 
extract obtained from a single device, 

4.3.3 The technique used in exposing the test 
material to the extractant shall be selected i.ccor- 
ding to the recjuirLiiients of 4.3.1 and 4.3.2, and 
may consist of total immersion or ftow-lh rough 
methods, or a successive extraction of more than 
one specimen of thefinai product. 

4.3.4 Extraction conditions, within the require- 
ments of 4.1.4, shall simulate as nearly as possible 
the conditions under which the device will nor- 
mally he used. 

4.3.5 During the extraction, 27 *^ 3 C shall be 
representative of room temperature and 37 J 2 C 
that of the body temperature. 



4.4 Procedure 

4.4.1 Prepare a sufficient volume of extract to 
carry out the test procedure on three rabbits 
( see 7.5 ). 

4.4.2 Ensure a time of contact between extractant 
and sample which, within the requirements of 4.1.4 
simulates the conditions under which the device 
will normally be used, except that it shall be not 
less than 2 h and need not be longer than 72 h. 

4.4.3 Sterilize any extract obtained Worn unsterili- 
zed devices ( sec 4.1 A ). 

4.4.4 Record for the test report, the precise con- 
ditions of extraction. 

5 TEST PKOCIDLRE 

5.1 Apparatus 

5.1 J Rabbit Retaining B exes 

These shall be of open design with loose-fitting 
neck stocks so as to permit the animals to sit in a 
normal resting position. 

5.1.2 Thermocouple or Thermistor Probe Thermo- 
meters 

These shall have an accuracy of [0*1 C. 

5.2 Suitability of Animals 

A rabbit shall not be used in the pyrogenicity 
test if: 

a) it has been used in the preceding three days 
for a pyrogen icil> test; or 

b) it has been used, in the preceding three 
weeks, for a pyrogenicity Lest ni which the 
extract under examination produced a 
summed response exceeding i * IS C; or 

c) it has been used, at any time, for a pyro- 
genicity test in which the mean response cf 
tiic rabbits in the batch exceeded 1'2 C; oi 

d)any typical body weight loss has occurred 
during the week preceding ihe test. 

5.3 Preparation of Animals 

5.3.1 For complete assessment of preliminary and 
main tests ( see 5.4 and 5.5 ), results are required 
for three suitable rabbits ( It may be necessary lo 
have more than thiee rabbits available becat:se of 
possible exclusion, by the criteria laid down 
in 5.4.6 and 5.5.3, of antmals uiisu:table iov the 
te^ts )- 

5.3.2 Withhold food iVom the rabbits flic night 
before anv test and until the conipielion ol tlie test 
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5.3.3 Withhold water from the rabbits during the 
test. 

5.3.4 Maintain the rabbits throughout the test 
procedure, in environmental conditions similar 
to those in which the animals are housed. 

5.3.5 Weigh the rabbits and record the results. 

5.3.6 Not less than one hour before any tempera- 
ture measurement, transfer each rabbit to a 
retaining box and insert a thermometer into the 
rectal tract to a depth of between 30 and 75 mm. 
Use appropriate means to maintain the thermo- 
meter in a fixed position throughout the tests. 

5.4 Preliminary Test 

5.4.1 Conduct the preliminary test, one to three 
days before the main test. 

5.4.2 Warm the pyrogen-free sterile saline solution 
to 38 5±1-0"C. 

5.4.3 Record the temperature of each rabbit at 30 
minutes intervals, beginning 90 minutes befo 
injection, 

5.4.4 Slowly inject via the marginal ( lateral ) vein 
of one car of eaclirabbttjlO ml/kg of pyrogen-frce 
sterile saline solution. The duration of injection 
shall not exceed 4 minutes. 

5.4.5 Continue to record the temperature of each 
rabbit at 3t.l minutes intervals for 3 hours after 
injection. 

5.4.6 Reject from use in the main test all animals 
which show a diiierence in excess of 0'6°C between 
the highest and the lowest recorded temperatures. 

5.5 Rain Test 

5.5.1 Record the pre-injcction temperatures of 
each rabbit at 30 minutes intervals, beginning not 
tens than 90 m i n ii t e s b e f o re inj ection and determine 
the initial lemperature ( .va^ 2.2 ). 

5.5.2 Identify those rabbits which are to receive 
the test extract according to the following criteria: 

a) A rabbit shall he excluded from the test, if 
the dilTLfcncc between any two consecutive 
j'eadings exceeds ()'2 C. 

b) A rabbit shall he excluded from the test, ii^ 
the range ut^ temperature readings exceeds 
4 c. 



c) A rabbit shall be excluded from the test, if 
the initial temperature is not between 38'0 C 
and 39'8°C. 

5.5.3 Select three rabbits whose initial tempera- 
tures before Injection do not diiler by more than 
1*0 c. 

5.5.4 Warm the extract to 38'5 ' 1'0°C. 

5.5.5 Inject, as described in 5.4.4, the extract into 
each of the three rabbits. 

5.5.6 Record the temperature of each rabbit at 30 
minutes intervals for 3 hours after injection and 
note the maximum temperature ( see 23 ). 

6 PRESENTATION OF RESULTS 

The results shall be submitted in a test report that 
includes a complete record of the method of 
extraction and procedures followed and any other 
relevant data used in the assessment of results as 
^^ describedin?. 

7 ASSESSMENT OF RESULTS 

7.1 The assessment of the results should be carried 
out by an experienced person ( preferably a toxi- 
cologist ) who is aware of the conditions of use of 
the final product and has with him the appropriate 
chemical and biological data concerning it ( i;ce 3.3 
and 3.4 of Part 2 of this standard ). 

7.2 The overall assessment of the pyrogenicity of 
medical device shall be carried out hy taking into 
consideration all the information given in the lest 
repoi t. 

7.3 Nepativc values for the response shall be taken 
as zero. 

7.4 Assessment shall be based on the summed 
responses of the selected rabbits. 

7.5 Extract producing summed responses in excess 
of 2'(0 C shall be considered to be pyrogenie. 

7.6 If the summed responses fall hetweeii I '15 and 
2*65 C, the test shall be repeated on Ituce addi- 
tion:!! rabbits. Extract shall I'^c considered to be 
p\ rouenic if the summed icspoiiscs in all si\ 
ral:bi(s exceeds 2'8 C. 



standard M ark 

The use of the Standard Mark is governed by the provisions of the Bureau Of Indian 
Standards Act, 1986 and the Kules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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